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主要采用高分辨电子能量损失谱 (HREELS)、低能电子衍射 (LEED) 和俄歇电




层 Ti2O3，而采用一步氧化法可以得到含多层的氧化钛膜。一步氧化法制得的 0.8 
ML 到 1.2 ML-TiOx 为表面 Ti2O3 物种，对应的 LEED 图是（13×1）。表面 Ti2O3
不稳定，在 600K 退火就团聚生成纳米粒子。覆盖度增加到 2.2 ML 的时候，出
现 57、68、76、126 meV 四个振动，归属为体相 Ti2O3。体相 Ti2O3 在 750K 退火
保持稳定，在氧氛围中退火，可部分转变成表面 Ti2O3。室温下 Au 在 Pd(100)上
可以按层层生长的模式生长，而在 1.0 ML-TiOx /Pd(100)薄膜表面，则呈现 SK
生长模式(二维单层生长至一个单层后形成三维纳米粒子)。且在低压和高压下暴
露 CO，均可以看见 CO 在 Au 上的吸附。 
钒氧化物在 Pt(111)表面可按层-层生长模式生长。0.5 ML 以下时，形成高分
散 V=O 物种。0.5-1 ML 时，形成特征能量损失峰为 69 meV 的表面 V2O3。1-2 ML，
形成特征能量损失峰为 62 meV 的双层膜结构的(VOx)。大于 2 ML 时，可能形成
在双层结构上堆叠含有 V=O 的三层结构或体相 V2O3 和双层结构共存。低压 CO
吸附表明钒氧化物不影响 Pt(111)上 CO 吸附的振动波数，1 ML 以上的钒氧化物

















Well-ordered, thin oxide films have drawn much attention in recent years as 
suitable oxide supports for modeling highly dispersed metal catalysts at the atomic 
scale. It provides opportunities to better understand the occurrence of a catalytic 
reaction at the molecular level using full-equipped surface science techniques. This 
thesis work mainly focuses on the growth modes, surface structures and thermal 
stability of TiOx/Pd(100) and VOx/Pt(111) thin films by High-resolution electron 
energy loss spectroscopy (HREELS), Low-energy electron diffraction (LEED),Auger 
electron spectroscopy (AES) and Infrared reflection absorption spectroscopy (IRAS). 
These studies are very important in understanding the structure-activity relationships. 
Using the stepwise oxidation can only form a monolayer two-dimensional (2D) 
surface -Ti2O3(s-Ti2O3) on the Pd(100) surface. Using the post oxidation can obtain 
mutilayer TiOx on the Pd(100) surface. For 0.8<θ<1.2 ML, a s-Ti2O3 forms with(13x1) 
LEED pattern and feature energy loss at 89 meV. The s-Ti2O3 is unstable upon 
annealing at 600K under UHV condition. Further increase the coverage up to 
2.2ML,bulk -Ti2O3 forms with the feature energy loss peaks at 57,68,76,126 meV, 
respectively. The bulk -Ti2O3 is stable at 750K under UHV, while partly transforms 
into the s-Ti2O3 under O2 condition. Au growth on the Pd(100) surface at room 
temperature follows a layer-by-layer mode, but a SK mode on the 1 ML-TiOx/Pd(100). 
Which are confirmed by both HREELS and RAIRS using CO as a probe molecule. 
Under 1×10-7Torr O2 at 623K oxidation, VOx films can grow as layer-by-layer on 
the Pt(111) surface up to mutilayers. For θ< 0.5 ML, a highly dispersed VOx species 
with V=O termination forms with a loss peak at 129 meV. For 0.5<θ<1 ML, VOx 
forms a two-dimension surface V2O3(s-V2O3) with a feature energy loss peak at 69 
meV and a (2×2) LEED pattern. The s-V2O3 is stable under annealing both in O2 and 
UHV condition. For 1<θ<2 ML, a bilayer (VOx) film is formed with a wagon-wheel 















coexist of bilayer (VOx), s-VOx and bulk V2O3.CO adsorption confirms the growth 
modes. 
 





































外光谱( IR) 、拉曼光谱(RAMAN) 等。研究表面结构的分析技术，常用到低能
电子衍射技术(LEED)，由其衍射图像可得到表面二维晶胞的大小、对称性、表
面重构、表面缺陷及相变等信息。而研究表面组分分析方法有X光电子能谱































高而且还极易发生爆炸事故，因此研究低（常）温 CO 催化氧化对消除 CO 污染
具有非常重要的实际意义[19-23]。 
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